Streptomyces tendae ATCC 31160 produces nikkomycin, a fungicide and insecticide that inhibits chitin synthases. Exposure of S. tendae protoplasts to 50°C for 30 min is required for transformation (102 thiostrepton-resistant transformants ,ug of DNA-') with plasmid pU702 or pU680 from Streptomyces lividans. pU702 and pU680 DNA isolated from the S. tendae transformants is efficient (106 to 107 transformants ,ug of DNA-') in subsequent transformations of S. tendae protoplasts generated at 30°C. PstI fails to cut the single PstI site in pU702 and cuts only one of the two PstI sites in pU680 DNA isolated from S. tendae transformants. Digests of plasmid DNA mixtures showed that plasmid DNA from S. tendae does not inhibit PstI activity. pU702 and pIJ680 DNA from S. tendae transformants was used to transform S. lividans to show that plasmid DNA remains unchanged, except for modification at some PstI sites in S. tendae, as a consequence of passage through S. tendae. The DNA modification is lost when S. lividans is transformed with plasmid DNA from S. tendae transformants. Since S. tendae modifies only some PstI sites, it appears the modification (presumably restriction activity also) activity in S. tendae recognizes a sequence that includes or overlaps the PstI hexanucleotide recognition sequence.
Streptomyces tendae ATCC 31160 produces nikkomycin (4) , which has potential uses (1) as a fungicide and insecticide. To initiate genetic studies of nikkomycin biosynthetic genes, it will be necessary to introduce Streptomyces cloning vectors into S. tendae by transformation. In this paper, it is shown that plasmid transformation is impeded by a restriction system in S. tendae which can be partially inactivated by heat treatment of protoplasts. Plasmid DNA isolated from the transformants shows evidence of modification affecting one PstI site, but not a second.
MATERIALS AND METHODS
Organisms. Streptomyces lividans 3131 (7) bearing plasmid pIJ702 was obtained from Edward Katz, Georgetown University. S. lividans TK24 and S. lividans TK478, a TK24 derivative bearing plasmid pIJ680 ( Fig. 1 Digests of pIJ680 DNA from S. tendae PE4 were done with BamHI, BclI, ClaI, KpnI, PstI, Sall, SmaI, SstI, SstII, XbaI, and XhoI to see whether modification affecting any of these sites could be detected. PstI cuts pIJ680 from S. tendae PE4 at only one PstI site (Fig. 2, lane 2) . It was shown that pIJ680 from S. tendae PE4 does not inhibit PstI by mixing DNA from S. tendae PE4 and S. lividans PE7 (Fig. 2, lane 4) . All other digests of pIJ680 from S. tendae PE4 gave the same number and size of fragments as digests of pIJ680 from S. lividans TK478 and S. lividans PE7 (Fig. 2,   lanes 5 to 7) .
PstI also failed to digest the single PstI site in pIJ702 DNA from S. tendae PE3. pIJ702 DNA isolated from S. lividans 3131, S. tendae PE3, and S. lividans PE6 appeared indistinguishable after digestion with BamHI, SmaI, XhoI, Sall, BclI, SstII, Clal, SstI, BglII, SphI, and KpnI and electrophoresis in agarose gel (data not shown).
Modification of pIJ680 DNA in S. tendae transformants. pIJ680 DNA isolated from S. tendae PE4 was used to transform S. lividans TK24 (106 transformants p.g of DNA-') to show that a PstI site is modified but not lost during passage through S. tendae (Fig. 2, lanes 2 and 3) .
Plasmid pIJ680 has two PstI recognition sequences originating from different streptomycete species; thus it is improbable that the nucleotides adjacent to these two PstI sites are identical. One PstI sequence in pIJ680 (Fig. 1) is located within the aph gene and originated from chromosomal DNA of Streptomycesfradiae (11) . The second PstI site of pIJ680, which is located between the tsr and aph genes (Fig. 1) , originated from pIJlOl as did the PstI site of pIJ702 (D. A. Hopwood, personal communication). Sequences adjacent to these two sites are assumed to be identical and not identical, respectively, to the sequences adjacent to the PstI site which occurs in the aph gene. Restriction digests of pIJ702 DNA isolated from S. tendae PE3 also showed that the PstI sites of pIJ680 and pIJ702 which share a common origin in pIJlOl are modified (not digested by PstI).
Double digests with PstI and SstII were done to confirm which PstI site of pIJ680 is modified by S. tendae. Two SstII fragments of pIJ680 DNA isolated from S. lividans PE7 were cut by PstI (Fig. 2, lane 8) . Double digests of pIJ680 DNA isolated from S. tendae PE4 (Fig. 2, lane 9) revealed that only one of the SstII fragments is cut by PstI. Reference to SstII fragment lengths (6) of pIJ680 indicates that the PstI site which occurs in the aph gene is within an SstII fragment approximately 953 base pairs in length and is expected to migrate near the 1,078-base-pair HaeIII band of XX174. Thus, the PstI site which occurs within the aph gene (Fig. 1) is digested by PstI and presumably is not modified in S. tendae.
DISCUSSION
Restriction-modification systems are commonly found in streptomycetes (3, 8, 10) , and results presented in this paper indicate the presence of such a system in S. tendae ATCC 31160. It 
